The PHARMINE ("Pharmacy Education in Europe") project studied the organisation of pharmacy education, practice and legislation in the European Union (EU) with the objectives of evaluating to what degree harmonisation had taken place with the EU, and producing documents on each individual EU member state. Part of this work was in the form of a survey of pharmacy education, practice, and legislation in the various member states. We will publish the individual member state surveys as reference documents. This paper presents the results of the PHARMINE survey on pharmacy education, training, and practice in the Czech Republic. Czech community pharmacies sell and provide advice on Rx and Over-the-counter (OTC) medicines; they also provide diagnostic services (e.g., blood pressure measurement). Pharmacists (lékárník in Czech) study for five years and graduate with a Magister (Mgr., equivalent to M.Pharm.) degree. The Mgr. diploma is the only requirement for registration as a pharmacist. Pharmacists can own and manage community pharmacies, or work as responsible pharmacists in pharmacies. All practising pharmacists must be registered with the Czech Chamber of Pharmacists. The ownership of a community pharmacy is not restricted to members of the pharmacy profession; the majority of pharmacies are organised into various pharmacy chains. There are two universities providing higher education in pharmacy in the Czech Republic: the Faculty of Pharmacy in Hradec Kralove, Charles University, which was established in 1969, and the Faculty of Pharmacy of the University of Veterinary and Pharmaceutical Sciences in Brno, which was established in 1991. The pharmacy curriculum is organized as a seamless, fully integrated, five-year master degree course. There is a six-month traineeship supervised by the university, which usually takes place during the fifth year. Thus, the pharmacy curriculum is organised in accordance with the EU directive on sectoral professions that lays down the imperatives for pharmacy education, training, and practice in the various member states of the EU. Currently, no specialisation courses are available at the university level. Specialisation is organised in the form of postgraduate, continuing professional development by the Czech Chamber of Pharmacists, and delivered by the Institute of Postgraduate Education for Health Professions.
Introduction
The PHARMINE ("Pharmacy Education in Europe") consortium surveyed the state of pharmacy education and practice in the member states of the EU, including the Czech Republic, in 2012, with an update in 2017. The methodology used in the PHARMINE study and the principal results obtained have already been published [1] .
The PHARMINE consortium was interested in general practice and education, and in specialisation in pharmacy education for hospital and industrial pharmacy practice. Pharmacy education, training, and practice in the EU are unique in that they fall under two jurisdictions. As for other sectoral professions such as medicine, the European Commission issues directives on the education and training for the sectoral profession of pharmacy [2] . This directive lays down the broad imperatives for education and practice in the EU. An EU directive is a legal act that requires member states to achieve a particular result (in this case, the harmonisation of pharmacy training and practice) without dictating the means of achieving that result. Directives leave the 28 member states with an amount of leeway as to the exact laws and rules to be adopted. Member states may also embrace legislation on specific national practices, such as those relating to specialisation, as well as the ownership and management of community pharmacies.
The situation in Europe is further developed by the Bologna agreement on the harmonisation of the various European degree courses, and student and staff exchange [3] . The Bologna agreement, signed by the education ministers of the governments of the 48 members of the European Higher Education Area (which includes the 28 EU member states), proposes a bachelor (three years) plus master (two years) degree structure for all of the degrees, including pharmacy. This agreement is in opposition to the EU directive that stipulates a five-year "tunnel" degree structure for pharmacy, i.e., a degree course that has no possibility for intermediate entry or exit, for example, after a three-year bachelor period. Another aspect of the Bologna process is the development of tools to promote exchange, such as the European Credit Transfer and Accumulation System (ECTS), which provides credits to students for defined learning outcomes and their associated workload. Another tool is the Diploma Supplement, which provides a description of the nature, level, context, content, and status of the studies that were successfully completed by the student. These systems allow students to study for several months in another university in another EU member state and-importantly-to validate such studies carried out in their host university by their home university. This paper looks at how this system has developed in Czech universities.
The PHARMINE report also dealt with other personnel working in pharmacies, such as assistant pharmacists; their education, training, and responsibilities were surveyed.
In the light of the context described above, it is particularly interesting to examine how this affects pharmacy education and practice in a country-in this instance, the Czech Republic-that recently joined (in 2004) the EU.
Regarding the general health situation in the Czech Republic compared to the EU, life expectancy at birth (see Table 1 ) in the Czech Republic is only slightly lower than the EU average of 79.4 years, as is healthy life expectancy (EU average 70.2 years). However, it is worth noting that the expenditure on health is 33% lower than the EU average ($3611 per capita). As seen above, health expenditure is mainly in the public sector ($2013) rather than in the private sector ($69). 
Design
Information was obtained from various sources who replied to a questionnaire on pharmacy practice (community, hospital, and industrial), pharmacy organisation and legislation, pharmacy education and training, and finally the impact of the adoption of the Bologna declaration and the EU directive on the sectoral practice of pharmacy. The latter included information on the organisation of the degree course with or without the existence of a bachelor/master structure, and also on the effect of ECTS and the Erasmus programme on student and staff exchange [6] .
The information is presented in the form of tables in order to facilitate legibility. This form of presentation was developed in association with this journal's editorial direction, and has been described in detail in a previous publication [7] . This presentation will ease: the consultation of these country profiles by students and staff envisaging exchange programmes with other member states, research on pharmacy education and practice in the EU, and other matters.
Much of the information for the Czech Republic was provided by the Ministry of Health of the Czech Republic [8] . Table 2 provides details of the numbers and activities of community pharmacists and pharmacies in the Czech Republic. Items such as competences are expounded upon in the "comments" column. Table 2 . Numbers and activities of community pharmacists and pharmacies [9] , Appendix A.
Evaluation and Assessment

Organisation of the Activities of Pharmacists, Professional Bodies
Item
Numbers Comments Giving advice on medicines and lifestyle, 3.
Compounding of medicines, 4.
Keeping records (registration) of narcotic drugs, 5.
Ordering of medicines, 6.
Services to nursing and care homes, 7.
Blood pressure and glycaemia monitoring, 8.
Patient counselling service-individual consultations of drug-related problems, 9.
Supplying prescriptions for wards in health care facilities, 10. Reporting of adverse drug reactions (ADR) to governmental authorities.
Is ownership of a community pharmacy limited to pharmacists?
No Any physical or juridical person has legal right to own a public pharmacy [10] .
Rules on geographical distribution of pharmacies? No
There are no governmental restrictions on the geographical distribution of community pharmacies as a function of population density.
Are drugs and health care products available to the general public by channels other than pharmacies?
Yes
The following can deliver some health care products: (i) Veterinary doctors, (ii) Shops selling medical devices, (iii) Medical emergency teams, (iv) Hospitals
The data in Table 2 shows that compared with the EU linear regression estimation (for definition and calculation, see Atkinson and Rombaut, reference [1] ), the ratio of the actual number of community pharmacists in the Czech Republic (/population) compared with the linear regression estimation for the Czech Republic = 0.84. Thus, the number of pharmacists per population is close to the EU norm. The same comparison for community pharmacies produces a ratio of 0.77.
The activities and occupations of pharmacists in the Czech Republic are similar to those of community pharmacists in other EU member states [1] . Table 3 provides details of the numbers and activities of assistant pharmacists in the Czech Republic. Table 3 . Numbers and activities of assistant pharmacists.
Item Numbers Comments
Are persons other than pharmacists involved in community practice?
Yes In addition to pharmacists, assistant pharmacists are also considered to be professional pharmacy staff.
Their titles and number(s) 4600 In Czech, they are designated as "Diplomovaný Specialista" (DiS).
Organisations Medical devices and other health products, 3.
Compounding of medicines.
The legislation of the Czech Republic recognises assistant pharmacists as health care professionals. Although their education and training is in the form of a three-year course, it cannot be compared with a "B. Pharm.", as defined by the Bologna declaration (see above). Table 4 provides details of the numbers and activities of hospital pharmacists in the Czech Republic. Clinical pharmacy consulting, 3.
Compounding of medicines for wards and outpatients, 4.
Production of patient-specific medicines (e.g., cytotoxic preparations, all-in-one sterile bags), 5.
Supplying of specialised individual medical devices for patients and medical materials for wards, 6.
Supplying and check of raw materials for the pharmacy and specialised laboratories of the hospital, 7.
Supplying and evidence of narcotic drugs, 8.
Adverse effects reporting, 9.
Participation in clinical drug evaluation (safety and efficacy), 10. Patient counselling service-individual consultations of drug-related problems, 11. Information service for healthcare professionals.
The number of hospital pharmacists is low when compared with the EU average. The ratio of the actual number compared with the linear regression estimation = 0.40, (for definition and calculation, see Atkinson and Rombaut, reference [1] ). The ratio for hospital pharmacies compared with the EU average is 0.59. Table 5 provides details of the numbers and activities of industrial pharmacists and pharmacists in other sectors, in the Czech Republic. Business.
Pharmacists Working in Other Sectors
Number of pharmacists working in other sectors 43
These are only the persons registered with the Czech Chamber of Pharmacists. There are possibly many more, but this number is not known, since they need not be registered with the Czech Chamber of Pharmacists. Industrial pharmacists in the Czech Republic have similar practices and duties to those in other EU countries [1] . As the numbers of industrial pharmacists were not available for most of the European countries, a comparison with the EU average is not possible. Table 6 provides information on professional associations for pharmacists in the Czech Republic. Table 6 . Professional associations for pharmacists in the Czech Republic.
Item Comments
Registration of pharmacists Yes
Registration with the Czech Chamber of Pharmacists (http://www.lekarnici.cz/) is compulsory for all practising pharmacists. The Czech Chamber of Pharmacists is an independent, non-political, autonomous professional organisation responsible for the interests, professionalism, ethics, and honour of the pharmaceutical profession. The law prescribes obligatory membership in the Chamber for all pharmacists practising in pharmacies in the Czech Republic. The Czech Chamber of Pharmacists:
1.
Ensures that its members exercise their profession in conformity with the highest professional standards, as well as with the principles of medical ethics and within the law; 2.
Serves as the guarantor of professionalism on the part of its members and certifies the fulfilment of the requirements for the practice of medicine; 3.
Reviews and defends the rights of the professional; 4.
Defends the professional honour of its members; 5.
Maintains the register of its members.
The Chamber is entitled to:
1. Participate in negotiations concerning the price lists for pharmaceuticals; 2.
Take part in competition proceedings to fill leading positions in the health care sector; 3.
Establish requirements for practice by its members; 4.
Investigate malpractice complaints filed against its members; 5.
Issue References to the various legislative and other documents [9] concerning pharmacy regulations and practice are found in the appendix. Table 7 provides details of pharmacy higher education institutions (HEIs), staff, and students in the Czech Republic. 
Pharmacy Faculties, Students, and Courses
Entry requirements following secondary school
Specific national entrance examination for pharmacy Yes Written tests in biology and chemistry.
Fees per year
For home and EU students No tuition fee for courses in Czech. 7600 € for courses in English
For non EU students 7600 € for courses in English
The education website [11] provides information on the educational system in the Czech Republic as well as study and educational opportunities not only in the Czech Republic but throughout Europe. It also provides links to the legislation regulating education in the Czech Republic (the current wording of the School Act, Higher Education Act, Act on Pedagogical Workers and the White Book, etc.), various documents from the area of education and training; publications from the area of the school system, and selected documents relating to international activities.
It is to be noted that courses are given in Czech and English [12] . Table 8 provides details of the specialisation electives in pharmacy HEIs in the Czech Republic. pass two tests during training -submit a thesis (within the scope of hospital pharmacy) -pass the board examination to obtain the specialisation diploma in hospital pharmacy. Table 9 provides details of past and present changes in pharmacy education and training in the Czech Republic. Table 9 . Past and present changes in education and training in the Czech Republic pharmacy HEIs.
Item Comments
Have there been any major changes since 1999? Yes
Transfer to Bologna credit transfer system, also known as the European Credit Transfer and Accumulation System (ECTS) [3] and the introduction of six months of practical training in the fifth year.
Are any major changes envisaged before 2019? Yes As and if required by the directives of the EU. Table 10 provides details of student hours by the learning method (for further details on the definitions of the different methods, see Atkinson and Rombaut, reference [1] ). Formal lectures constitute 30% of student hours. Similar percentages are devoted to traineeship and to project work; the latter two take place mainly in the fourth and fifth years of studies. This suggests that student exchange would be easier in these later years, as there would be less need for exact coordination in the timing of deliverance of given subject matters (in lecture, practicals or tutorials) between the host and the home university as in the first three years. Table 11 provides details of student hours by subject area (for further details on the definitions of the subject areas, see Atkinson and Rombaut, reference [1] ). Taking the MEDISCI/CHEMSCI ratio as an indicator [13] of the nature of the M. Pharm. degree course (ratio = 658/574 = 1.1), it appears that the course is balanced compared with EU courses that are more "chemical science" e.g., Germany (ratio = 0.7), or more "medicinal science" e.g., Ireland (ratio = 2.6). Generic activities and traineeship make up ((650 + 856)/4300) × 100 = 38% of student hours.
Teaching and Learning Methods
Subject Areas
Impact of the Bologna Principles [3]
Table 12 provides details regarding the various ways in which the Bologna declaration impacts on the pharmacy HEIs of the Czech Republic. The study programmes are regularly accredited by the Accreditation Commission of the Czech Republic, which is a full member of the European Association for Quality Assurance in Higher Education (ENQA) [14] . Table 13 provides details regarding the various ways in which the EU directive impacts on pharmacy education and training in the Czech Republic. 
Item Comments
"Evidence of formal qualifications as a pharmacist shall attest to training of at least five years' duration. . . " The curriculum fulfils the EU requirements.
". . . four years of full-time theoretical and practical training at a university or at a higher institute of a level recognised as equivalent, or under the supervision of a university;"
The curriculum fulfils the EU requirements.
". . . six-month traineeship in a pharmacy that is open to the public or in a hospital, under the supervision of that hospital's pharmaceutical department."
We would prefer a compulsory period of four months in community or hospital pharmacy for all students, plus two months either in industry (for those that plan to work in industry after graduation) or an additional two months in a pharmacy for those planning to work in a pharmacy.
The Czech Republic mainly conforms to the different aspects of the EU directive, with notably a five-year tunnel degree. Aspects of the Bologna agreement such as the ECTS and the Diploma Supplement are present.
Discussion and Conclusions
Regarding the state of pharmacy in the Czech Republic compared with the EU, in many aspects, the activities and occupations of Czech pharmacists are attuned to those in other EU member states, in spite of the fact that the Czech Republic only recently (2004) joined the EU. The numbers of pharmacists in relation to the population are lower than the EU norm. Assistant pharmacists are officially recognised; they undergo a three-year training period. This cannot, however, be assimilated to a bachelor degree in pharmacy.
As in most other EU member states, the profession of hospital pharmacist exists, although this is not recognised by the EU directive. Hospital pharmacists receive their training following graduation, but such training is not organised by the university. Again, as in most EU countries, the Czech pharmacy chamber deals with specific problems relating to the organisation and ethics of practice. The chamber has also an advisory role concerning university courses for pharmacy.
There are two pharmacy HEIs in Hradec Králové and Brno. There is a substantial foreign student intake, especially from Slovakia, and courses are given in Czech and English. Czech pharmacy faculties utilise the ECTS to promote student exchange. These are valid throughout the EHEA. The course is balanced amongst three main elements: lectures, project work, and a pre-graduate traineeship. The course also strikes a balance between medicinal and chemical subjects.
